Older neonates: those who lived for more than one week but for less than 28 days.
on all such cases; three techniques were used. (1) Heart blood lymphocyte culture which was attempted only in the case of livebom infants who had been dead for less than 8 hours. (2) Spleen lymphocyte culture in the presence of phytohaemagglutinin using the method of Bain and Gauld (1964) . (3) Fibroblast culture for which a variety of tissues are suitable. In this survey gonad and pericardium were the main tissues used. Towards the end of the survey fibroblast culture of placental amnion from macerated stillbirths was attempted (Machin, 1974) . The tissue was collected aseptically at necropsy, placed in a sterile vial containing culture medium, and transported to the laboratory. Explants of tissue were set up in glass culture bottles using a chicken-plasma clot technique. After these primary cultures had been subcultured, chromosome results were obtained using standard methods. A minimum of 10 cells per case were analysed and then checked by an independent observer; a karyotype was prepared. When chromosome banding was required the technique of Grace and Bain (1972) was employed.
Results
During this survey there were 242 consecutive necropsies in the categories selected for chromosome studies. Chromosome studies were not attempted on 42 macerated stillbirths in the early part of the survey, nor in 16 other instances for a variety of reasons (such as severe pyogenic infection).
The chromosome findings according to category are shown in Table I . A high percentage of chromosome abnormalities were found among the abortions and macerated stillbirths, but the numbers were too small to attach significance to these findings. The figures for perinatal deaths are more Table V . These appear to be randomly distributed overall, but there does seem to be some clustering of the E trisomies.
The cases of chromosome abnormality were not uniformly distributed with respect to maternal age, as can be seen from Table VI, a higher proportion being born to older mothers. The ages of 11 mothers were not ascertained and these were Machin (1974) are excluded. The incidence of chromosome abnormality in the Edinburgh survey would then be 6 8% compared with 5*6% for the comparable data from London. The incidence of 7 *2% of chromosome abnormality in the present series is 10 times higher than the incidence of 0-71% of chromosome abnormalities detected in a series of 11,000 unselected liveborn infants also studied in Edinburgh (Ratcliffe and Keay, 1973) . Hence, the only two series of chromosome studies on perinatal deaths agree that there is an excess of infants with chromosome abnormalities dying in this period.
The types of chromosome abnormality detected in perinatal deaths are compatible with survival beyond birth and are not generally of the type usually seen in early abortions (Hamerton, 1971) . In both series the most frequently encountered chromosome (Bain, 1973; Machin, 1974 ) that trisomy 18 may be more common than was originally estimated by Taylor (1968) . As would be expected, most of the chromosome abnormalities were associated with congenital malformations. If the severe congenital malformations were subdivided according to whether or not they were primarily of the CNS (anencephaly, spina bifida, encephalocele, etc.), it is seen that while the overall chromosome abnormality rate in congenital malformations is 10 -2% these were confined exclusively to those cases in which the malformations did not primarily involve the CNS, and in this group the incidence of chromosome abnormality was 18 9%. Machin (1974) did not divide his congenital malformations in this manner, but found that 13% of this whole group had a chromosome abnormality.
In those without recognizable malformations there were 4 4% with a chromosome abnormality and these are of particular interest since they were unsuspected and would have gone undetected but for this survey. Machin (1974) found that 2 5% of his cases without malformations had a chromosome abnormality. Hence, even in perinatal deaths where there is no congenital malformation, the incidence of chromosome abnormality is about 5 times greater than that in unselected liveborn infants.
Seasonal clustering of the chromosome abnormalities was not apparent in the present series as a whole, but 4 of the 5 cases of trisomy 18 were found in the period from April to September. This corresponds with the findings of Machin (1974) whose 8 cases with this abnormality occurred between March and July. Taylor (1968) found that there was a clustering of both D and E trisomic infants in the period from June to November. All these periods of increased incidence of trisomy 18 overlap, but they do indicate that this anomaly is less likely to occur in the winter months than at other times of the year. Others have reported seasonal variations in the incidence of chromosome abnormalities (e.g. Robinson et al., 1969; Jongbloet, 1970; Nielsen, Petersen, and Therkelsen, 1973) , but little data from chromosome surveys of unselected neonates has been analysed in this manner.
The increase in the incidence of chromosome abnormalities with maternal age is well recognized; nevertheless, the relation between maternal age and chromosome abnormality in the two series of studies on perinatal deaths is striking. The stillbirths and neonatal deaths from mothers younger than 20 years had about a 1 % chance of having a chromosome abnormality, yet those from mothers older than 40 years had a 30 to 40% chance of having such an abnormality. Mothers in this latter group should routinely be offered antenatal diagnosis of chromosome abnormalities (Sutherland, 1972; Bain and Sutherland, 1973 
